Introduction
Obsessive-compulsive disorder (OCD) is characterized by the presence of intrusive and recurrent obsessions or compulsions, the maintenance of which requires at least one hour a day or which otherwise have a significant effect on the life of the patient. 1 It has been proposed that OCD affects the basal ganglia and frontostriatal structures, with consequent impairment of executive functions. 2, 3 The term "executive functions" is quite broad and encompasses various psychological functions. Executive functions that have been associated with OCD include mental flexibility, nonverbal memory, verbal memory, visuospatial skills, psychomotor speed, and strategic planning. 3, 4 It has been demonstrated that strategic planning, defined as "the ability to organize information into its most simple (or semantically related) components, making it easier to learn and memorize", is impaired in patients with OCD. 2, 3 Dysfunction in strategic planning can lead to an excessive concern with details, lack of semantic associations, difficulty in modifying the cognitive stage, and impairment in nonverbal memory. 2 Mataix-Cols et al. reported that OCD patients used unproductive organizational strategies during the copy portion of the Rey-Osterrieth Complex Figure  Test (ROCFT), thereby corroborating the findings of Oliveira. 5, 6 Planning deficits have also been linked to frontal lobe dysfunction. 2 Studies conducted in attempts to explain the functioning of the brain have shown increased metabolic rates in the orbitofrontal cortex of OCD patients during tests involving the use of organizational strategies. 7 Choi et al. found a correlation between the volume of gray matter in the left anterior orbitofrontal cortex and the final score on the copy portion of the ROCFT in patients with OCD, indicating that executive functions are related to the functioning of the frontal lobes. 8 In a study involving 68 subjects (35 OCD patients without depression and 33 healthy controls), Penadés et al. found a significant correlation between strategic planning and the severity of obsessive-compulsive (OC) symptoms, greater OC symptom severity translating to worse strategic planning. 3 One of the shortcomings of their study was that they did not investigate the possible effects of OCD heterogeneity. Although OCD has been described as a unitary nosological disorder, many studies have demonstrated that it is in fact clinically and etiologically heterogeneous. Therefore, a variety of approaches have been employed in attempts to identify OCD patient subgroups that are more homogeneous. 9 Some of the most fruitful have evaluated the age at onset of the OC symptoms 10, 11 and the presence of comorbidities, especially tic disorders. 9, 12 Despite having certain advantages, these attempts have had limited success in determining whether the subtypes identified correlate with specific biological markers, genetic factors, or treatment responses. This can be explained, in part, by the fact that pure subtypes are rare, and that the recruitment of sufficient sample sizes of each subtype is difficult and highly impractical.
Recent studies have proposed the use of a dimensional approach to OCD, 13, 14 which regards OC symptom dimensions as a continuum, ranging from normal worries or behaviors to extremely severe symptoms. Within the context of this proposal, OC symptom dimensions are not exclusively bound to their descriptions in the diagnostic manuals currently in use. 13, 14 There have been a number of studies employing factorial analysis, collectively involving more than 4,000 patients with OCD in various countries. 15 Those studies have consistently identified between three and five OC symptom dimensions or factors as being the most prominent: aggressive/sexual/religious obsessions and related compulsions; symmetry/ordering/arranging obsessions and compulsions; contamination obsessions and cleaning compulsions; and hoarding obsessions and compulsions. 13 It should be noted that these OC symptom dimensions have been shown to be, variously, temporally stable; 16, 17 similar at different ages; 18, 19 useful in the identification of genetic and neurobiological factors; 14, 20 and helpful in determining treatment strategies. [21] [22] [23] Despite the great potential for a better understanding of the etiology of OCD, there have been very few studies investigating the neuropsychological performance of patients by OC symptom dimension. In the present study, we sought to identify associations between strategic planning and specific OC symptom dimensions. Our hypothesis was that each OC symptom dimension would correlate differently with the strategic planning scores. After having been given a thorough explanation of the study objectives and the assurance that their decision to participate would not interfere with their access to treatment, all participants gave written informed consent.
A total of 37 subjects, ranging from 18 to 65 years of age, were invited to participate in the study. All had a confirmed diagnosis of OCD according to the DSM-IV criteria. 1 Five subjects did not conclude the assessment. Therefore, the final sample was composed of 32 patients.
Instruments
The following instruments were applied: the structured clinical interview for DSM-IV Axis I disorders -patient edition (SCID-I/P); 25 [28] [29] [30] Intelligence was assessed by the Wechsler Abbreviated Scale of Intelligence (WASI), 31 and strategic planning was assessed by the planning score on the ROCFT. 6 Some of these instruments were described in greater detail in a previous 24 report by the CTOC. 24 
Evaluation of OC symptom dimensions 1) DY-BOCS
The DY-BOCS, which comprises six dimensions, assesses the severity of OC symptoms. 26 It has been shown to have excellent psychometric properties. 26 The instrument consists of 88 examples of OC symptoms, 26 accompanied by questions that assess their severity. The severity scores, divided into current and "worst-ever" scores, are based on how much patient time is lost in dealing with OC symptoms, as well as on the level of patient distress caused by those symptoms and the degree to which they impair patient quality of life. Severity scores range from 0 to 15 for each dimension. The impairment caused by the OC symptoms is also measured on a scale of 0 of 15. The total score for each dimension therefore ranges from 0 to 30. Another feature of this scale is that avoidance behaviors, recurrent thoughts, and repetitive rituals are investigated within each dimension, allowing an accurate assessment of the severity of each symptom.
Neuropsychological evaluation 1) ROCFT 6
The ROCFT is an instrument designed to investigate perceptual organization and visual memory. The English-language version of the test 6 has been duly translated to Portuguese, 6 and the Portuguese-language version has been adapted and validated for use in Brazil. 32 The ROCFT presents a geometric figure in which 18 items are assessed. The subject is asked to copy the figure and subsequently (after 3 min) asked to recall and re-create it. 6 In each of the two portions (copy and immediate recall), the subject receives a score for planning. The planning scores ranges from 0 (worst) to 6 (best) and is considered the best measure of strategic planning. 17, 19, 20 The rater then attempts to identify the five basic elements of the figure (rectangle base, two diagonals, center vertical line, center horizontal line and the triangle vertex on the right). The rectangle base is worth up to 2 points, and the other elements are worth 1 point each. The order in which the subject constructs the figure does not affect the score. 4 Although planning can be assessed on the basis of the scores on both portions of the test (copy and immediate recall), studies have suggested that the planning score obtained for the copy portion of the test is the best measure of strategic planning.
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2) WASI 31 The WASI consists of four subtests: Vocabulary; Similarities; Block Designs; and Matrix Reasoning. 31 The scale provides the rates of performance, verbal intelligence quotient (IQ), and full-scale IQ with scores that range from 50 to 160. Since the Brazilian normative data have not yet been published, the American norms were used.
Statistical analysis
The software used for statistical analysis and data storage was the Statistical Package for the Social Sciences, version 15.0 (SPSS Inc., Chicago, IL, USA). 33 Bivariate correlations were evaluated in all tests, and the level of statistical significance was set at 5% (α = 0.05).
Descriptive analysis was performed for data related to prevalence, percentage, mean, median, standard deviation, and range, in order to characterize the variables that make up the profile of the selected sample: age; sex; level of education; manual dexterity; number of psychiatric comorbidities; depression; symptoms of anxiety; and use of medication.
The bivariate correlations were obtained through Pearson's correlation coefficient. Each OC symptom dimension was tested separately in 4 order to identify associations with strategic planning scores. There is evidence that strategic planning scores are influenced by age, IQ, level of education, and the presence of comorbid disorders, as well as by the severity of depressive and anxiety symptoms (BDI and BAI scores). 4 Therefore, these variables were also included in the analyses. Before applying Pearson's correlation test, we evaluated the linearity between variables in the dispersion diagrams and we used the Kolmogorov-Smirnov test to determine whether the data were normally distributed.
Certain clinical features, such as WASI full-scale IQ, age, number of comorbid diagnoses, and OC symptom severity have been associated with strategic planning scores.
2,3 Therefore, we performed linear regression analysis in order to determine which of these clinical features (considered independent variables) correlated with the planning score on the copy portion of the ROCFT (considered a dependent variable).
Results
In our study sample, females predominated (accounting for 56.3%), most (68.8%) of the subjects were single, and the majority (81.3%) were right-handed. The mean age was 34.3 ± 12.6 years, and the mean IQ was 95.1 ± 14.6 (Table 1) .
Twenty-eight subjects (81.3%) had comorbidities, the mean number of comorbid diagnoses being 2.7 ± 2.0, and 87.5% were taking medication. The most common comorbidities were depression (in 56.3%) and anxiety disorders (in 62.5%). The mean age of onset of OC symptoms was 16.3 ± 9.5 years ( Table 1) .
As can be seen in Table 2 , the highest mean DY-BOCS scores were observed for the symmetry dimension (worst-ever, 9.7 ± 4.1; current, 7.2 ± 4.1). Symmetry was also the most common symptom (worst-ever, n = 28; current, n = 30).
The mean planning scores on the copy and immediate recall portions of the ROCFT were 5.3 ± 1.3 and 4.1 ± 1.9, respectively (Table 3 ).
In the linear regression, only the total DY-BOCS worst-ever scores were found to be significantly associated with the planning score on the copy portion of the ROCFT (β = 0.55, t = 2.1, p = 0.04).
Using Pearson's correlation coefficient to compare the planning score on the copy portion of the ROCFT with the OC symptom dimension scores (Table 4) , we found a significant correlation only for the DY-BOCS worst-ever score for the hoarding dimension (r = 0.5, p = 0.01). Even after being adjusted for age, level of education, depression, and IQ, this correlation retained its statistical significance (r = 0.4, p = 0.03). The aggression dimension was also associated with the planning score on the copy portion of the ROCFT, although the correlation was not significant (r = 0.4, p = 0.1).
Discussion
This is the first study to investigate the association between strategic planning and OC symptom dimensions. Our results underscore the idea that OCD is a heterogeneous disorder, and that different OC symptom dimensions have specific clinical and neuropsychological correlates.
Our findings demonstrate that, in patients with OCD, the peak severity of the symptoms, especially that of hoarding, is associated with strategic planning. Hoarding is quite common in OCD. Studies indicate that 15-40% of OCD patients have hoarding. 34 In the present study, 62.5% of the patients evaluated reported current hoarding and 68.8% 34 provided a worst-ever score for hoarding. The presence of hoarding in OCD has been associated with the following: a greater number of axis I or II comorbidities; limitations of activities of daily living; poor insight; poor response Global total scores on the DY-BOCS and Y-BOCS scores were highly correlated (r = 0.8, p < 0.0001). Total DY-BOCS worst-ever severity scores correlated significantly with the planning score on the copy portion of the ROCFT (r = 0.4, p = 0.04).
to psychological and pharmacological treatment; and distinct genetic mechanisms. This suggests that hoarding is etiologically distinct or even represents a new syndrome, as some researchers have proposed. 34 Within the cognitive-behavioral model, 35 individuals with hoarding have problems in processing information in the areas of attention, categorization, memory, and decision-making. In individuals with compulsive hoarding, these dysfunctions can lead to deficits in executive functions, including strategic planning, and such deficits can, in turn, limit the ability of these individuals to organize their belongings and dispose of objects that are unused or useless. Our finding of a positive correlation between hoarding scores and strategic planning scores contradict those of some previous studies, in which deficits in strategic planning were reported in patients with hoarding compulsions. 6, 36 However, Simpson et al. found no significant differences between subjects with hoarding and healthy controls in terms of neuropsychological symptoms, including executive function. 37 The present study presents certain differences in relation to previous studies: the mean planning score on the copy portion of the ROCFT 6 was higher in our study than in others; 3, 4 and, unlike the authors of some other studies, 4 we considered hoarding a dimensional variable.
Our study has certain limitations, because it was an exploratory study, with a small number of subjects and without a control group. Nevertheless, our data show that the strategic planning score on the copy portion of the ROCFT correlated with OC symptom dimensions, and that this correlation is probably attributable to an association with the hoarding dimension. These results underscore the idea that OCD is a heterogeneous disorder, as well as highlighting the importance of assessing specific symptom dimensions.
